Despite knowing little about nanotechnology (so to speak), members of the public readily form opinions on whether its potential risks outweigh its potential benefits. On what basis are they forming their judgments? How are their views likely to evolve as they become exposed to more information about this novel science? We conducted a survey experiment (N = 1,850) to answer these questions. We found that public perceptions of nanotechnology risks, like public perceptions of societal risks generally, are largely affect driven: individuals' visceral reactions to nanotechnology (ones likely based on attitudes toward environmental risks generally) explain more of the variance in individuals' perceptions of nanotechnology's risks and benefits than does any other influence. These views are not static: even a small amount of information can generate changes in perceptions. But how those perceptions change depends heavily on individuals' values. Using a between-subjects design, we found that individuals exposed to balanced information polarize along cultural and political lines relative to individuals not exposed to information. We discuss what these findings imply for understanding of risk perceptions generally and for the future of nanotechnology as a subject of political conflict and regulation.
The results were instructive. Before being furnished with information, the vast majority of our subjects knew little if anything about nanotechnology, yet the vast majority of them formed an immediate opinion, one way or the other, about whether its benefits outweighed its risks. The driving force behind these snap judgments, we found, was affect: the visceral, emotional responses of our subjects, pro or con, determined how beneficial or dangerous they thought nanotechnology was likely to be-a result in keeping with the force that affect is known to exert over perceptions of personal and societal risks generally. 4 These instantaneous judgments were not static, however. Individuals exposed to information on the risks and benefits of nanotechnology formed views different from individuals not so informed. But the ways in which information influenced our subjects-whether it inclined them to see nanotechnology as more risky or more beneficial-was highly conditional on the values they held. This finding, too, is consistent with previous work documenting the role that different worldviews-hierarchical and egalitarian, individualistic and communitarian-play in orienting persons' assessments of the dangers different forms of commerce and technology pose to public safety. 5 These results paint a picture, then, of at least one possible future for nanotechnology. It is one in which citizens rapidly take affect-driven positions, which harden as they conform what they learn thereafter to their more basic cultural attitudes toward technology and risk. The result is likely to be a state of political polarization over the desirability of nanotechnology that very much resembles the one that now exists other controversial environmental issues, including nuclear power and global warming. Or at least that is how things are likely to play out absent the development of strategies that neutralize the ten- 4 See Paul Slovic, The Perception of Risk 403-06 (2000) . 5 See generally Dan M. Kahan, Paul Slovic, Donald Braman & John Gastil, Fear of Democracy: A Cultural Critique of Sunstein on Risk, 119 Harv. L. Rev. 1071 , 1083 -88 (2006 . Much of this work is based on the ongoing research of the Cultural Cognition Project. Background on the Project and access to related data and papers can be found at http://research.yale.edu/culturalcognition/.
-3-dency of persons to assimilate information in a manner that confirms their emotional and cultural predispositions.
The rest of this paper elaborates on these claims. We start, in part 2, with an account of the background of our investigation of nanotechnology risk perceptions. In part 3, we describe the hypotheses and design of our study, and in part 4 the results. We then turn in part 5 to a discussion of the implications of our findings for the likely career of nanotechnology risk perceptions in the United States. And finally, in part 6, we conclude.
Background: What We Know, What We Don't, and Some Conjectures
Not much more is known about public perceptions of the risks of nanotechnology than is known about nanotechnology risks themselves. A lot is known, however, about the nature of public risk perceptions generally. When the insights of the science of risk perception are combined with the work that has been done on attitudes toward nanotechnology, it is possible to form some fairly plausible conjectures about why people react the way they do to this nascent technology and how their positions are likely to evolve as more information becomes publicly available.
The most basic insight generated by risk-perception research is that attitudes toward putatively dangerous activities-from nuclear power generation to firearms possession to smoking-are affect driven. The visceral reactions images and emotions such activities arouse are the strongest predictor of whether individuals view them as socially deleterious or benign. 6 Affect has been found to operate as a heuristic substitute for more systematic forms of reasoning when individuals have access to relatively little information or little time to assess it. 7 Affect also interacts with various other processes of cognition: emo- Reason, Risk, and Rationality, 24 Risk Anal. 311-322 (2004) .
-4-tionally charged events, for example, are more likely to be noticed and recalled, thereby biasing estimations of their likelihood; 8 feelings such as fear and hope skew individual estimations toward the probability of adverse and favorable outcomes; 9 the desire to avoid dissonance disposes individuals to conform their processing of information about risks and benefits toward their feelings about a putatively dangerous activity. 10 It has also plausibly been argued that evolutionary processes have endowed human beings with a disposition to rely on certain emotions, such as disgust, to help them discern sources of potential 
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Hypotheses
Our study focused on two major hypotheses and a number of related subhypotheses. The first major hypothesis was that individuals' perceptions of nanotechnology risks and benefits would be affect driven.
A subhypothesis was that affect toward nanotechnology would itself be explained by individuals' dispositions toward environmental risks generally.
Confronted with a novel form of technology, individuals, we surmised, would likely form their affective appraisals based on whether they generally see technology as societally dangerous or beneficial. 28
In the same vein, we also predicted that affect toward nanotechnology would reflect subjects' cultural dispositions. -9-influence whether an individual's affect is negative or positive, we conjectured that outlooks could be expected to have at least some impact on nanotechnology affect. We predicted, in particular, that hierarchical and individualist subjects would have a relatively positive affective response to nanotechnology, and egalitarian and communitarian subjects a relatively negative one, in accord with the dispositions of such persons toward environmental risks generally.
Our second major hypothesis was that individuals would react to information about nanotechnology risks and benefits in a manner that reflected their cultural outlooks. The phenomenon of "biased assimilation and polarization" refers to the tendency of people who disagree on a disputed issue to construe information in a way that supports their existing views and thus to form views that are even more divergent. 29 We predicted that subjects' cultural predispositions toward environmental risks would bias their assimilation of information about nanotechnology risks and thus polarize subjects along cultural lines. Specifically, we predicted that the more hierarchical and individualistic subjects were, the more favorable their views would become as they were exposed to information, whereas the more egalitarian and communitarian subjects were, the more negative their views would become. A subhypothesis was that individuals would become polarized along other lines characteristic of disagreements about environmental risks, including gender, race, and ideology.
Study Design
Sample
The 
Measures
Cultural Worldviews
The subjects' cultural worldviews were measured with two scales developed for use in a previous national study of cultural orientations and risk perceptions. 32 "Hierarchy-Egalitarianism" ("Hierarchy") consisted of 12 items, and "Individualism-Communitarianism" ("Individualism") 18 items, designed to assess subjects' worldviews along those two dimensions. Both were highly reliable (Hierarchy, α = .81; Individualism α = .83).
We also divided our subjects into "types" reflecting their cultural worldviews. Based on their scores relative to the median ones for Hierarchy and Individualism, individuals were designated as either "Hierarchs" or "Egalitarians,"
and as either "Individualists" or "Communitarians." They were further divided into four distinct types-"Hierarchical Individualists," "Hierarchical Communitarians," "Egalitarian Individualists, and "Egalitarian Communitarians"-based on the combinations of these designations.
Other Individual Characteristics
Various demographic characteristics of interest were collected. These included the subjects' races, their genders, their ages, their education levels, their household incomes, their parental status, their political party affiliations and their political ideologies (measured with a liberal-conservative scale). Subjects were also asked to indicate whether they "strongly disagreed," "disagreed,"
"agreed," [or] "strongly agreed" with the statement, "The federal government can 31 Pertinent elements of the survey instrument appear in Appendix B.
32 See generally Kahan et al., supra note 21.
-11-be trusted to protect the public from environmental and technological risks" (Govtrust).
Nanotechnology
The experiment-survey instrument contained a number of items relating to nanotechnology. One ("Nanoknow") asked "[h]ow much have you heard about nanotechnology before today?," and permitted responses of "nothing at all," "just a little," "some," and "a lot." 33 Subjects who indicated they had heard "nothing at all" or "just a little" were classified as having "low knowledge," those who had heard "some" as "moderate knowledge," and those who had heard "a lot" as "high knowledge" with respect to nanotechnology.
Another item ("Nanoaffc") measured respondents' affect toward nanotechnology. Using a "bipolar" scale previously found to be a reliable and robust measure of affective attitudes, 34 this item asked "[h]ow would you say nanotechnology makes you feel?," and permitted responses of "very bad,"
"bad," "neither good nor bad," "good," and "very good."
Finally, respondents' perceptions of nanotechnology risks was measured with an item ("Nanorisk") that asked them " [d] o you think the risks of nanotechnology will greatly outweigh its benefits, the risks of nanotechnology will slightly outweigh its benefits, the benefits of nanotechnology will slightly outweigh its risks [,] [or] the benefits of nanotechnology will greatly outweigh its
33 Subjects were instructed that they should refuse to answer this or any other question on which they were "unsure." This instruction has been found to generate the same rate of "don't know/unsure" responses among on-line survey respondents as permitting only a volunteered "don't know/unsure" response in telephone surveys. -12-Nanoknow and Nanorisk were adapted from the Hart survey. In contrast to that survey, however, the nanotechnology items in our experiment-survey instrument were introduced (as a group) with this statement:
Now we would like to know what you think about nanotechnology. Nanotechnology is the ability to measure, see, predict and make things on the extremely small scale of atoms and molecules. Materials created with nanotechnology can often be made to exhibit very different physical, chemical, and biological properties than their normal size counterparts.
This brief and nonjudgmental language was included with the expectation that without at least a minimal description of nanotechnology those who responded "nothing at all" to the prior knowledge item ("Nanoknow") would feel it was inappropriate to offer a response to Nanorisk even if they had an opinion on nanotechnology's relative risks and benefits.
Other Risk Perceptions
Subjects were asked to specify whether they regarded a set of additional activities as presenting "almost no risk," "slight risk," "moderate risk" or "high risk." These included "global warming" and "nuclear power," which were combined into a single measure of environmental risk ("Envrisk," α = .57).
Information Experiment
The subjects were divided into two groups. The "no information treatment" group was exposed to no information about nanotechnology aside from the minimal introductory statement. The "information treatment" group received two paragraphs of additional information (the order of which was randomly varied) relating, respectively, to the benefits and risks of nanotechnology:
The potential benefits of nanotechnology include the use of nanomaterials in products to make them stronger, lighter and more effective. Some examples are food containers that kill bacteria, stain-resistant clothing, high performance sporting goods, faster, smaller computers, and more effective skincare products and sunscreens. Nanotechnology also has the potential to provide new and better ways to treat disease, clean up the environment, enhance national security, and provide cheaper energy.
While there has not been conclusive research on the potential risks of nanotechnology, there are concerns that some of the same properties that make nanomaterials useful might make them harmful. It is thought that some nanomaterials may be harmful to humans if they are breathed in and might cause harm to the environment. There are also concerns that invisible, nanotechnology-based monitoring devices could pose a threat to national security and personal privacy.
-13-These statements preceded the nanotechnology risk and affect items for the information-treatment group subjects.
The rationale for dividing the subjects into two groups was to facilitate a valid evaluation of the effect of information. The Hart survey had assessed the evaluation of the impact of information with a within-subjects design-that is, by re-measuring nanotechnology risk perceptions of the same subjects before and after they received information. In such a design, changes in responses could be thought to reflect a contrived disposition on the part of subjects to appear open-minded and receptive to information. To avoid a confounding interpretation of this sort, we decided to use a between-subjects design-one in which the responses of subjects who received no information would be compared to those of informed subjects who offered their responses only after receiving information.
The sizes of the two groups differed: approximately 1,500 for the no- The size of the no-information treatment group (n = 1,500) made it possible to form an assessment of how much the general public in the United States knows about nanotechnology and what they think about it. We found, consistent with the Hart survey, that the American public is largely uninformed about this novel technology. A full 81% of our subjects reported having heard either -14-"nothing at all" (53%) or "just a little" (28%) about nanotechnology prior to being surveyed. Only 5% reported having heard "a lot."
Nothing at all 53%
Just a little 28% Some 14%
A lot 5%
Figure 1. Prior Knowledge of Nanotechnology
Nevertheless, we also found that after being supplied with a minimal and nonjudgmental description of what nanotechnology is, the vast majority of Americans are willing to offer an opinion about its relative risks and benefits.
Eighty-nine percent had a position one way or the other. 35 Interestingly, although divided, Americans, on the whole, seem relatively pro-nanotechnology. A majority, 53%, indicated that they believed nanotechnology's benefits would either "slightly" or "strongly" outweigh its risks. Thirty-six percent indicated that they believed that nanotechnology's risks would either "slightly" or "strongly" outweigh its benefits. Treating these four responses to the Nanorisk 35 This general finding-that the proportion of persons holding an opinion on nanotechnology risks substantially exceeds the proportion who report having heard more than "a little" about it -is also consistent with the Hart survey. In the Hart survey, however, some 47% of the respondents were "unsure" whether risks outweigh benefits. Only 11% of our respondents refused to take a position one way or the other. We attribute the difference primarily to our decision to use a brief introductory statement describing what nanotechnology is before soliciting opinions.
-15-item as a four-point scale, with "1" being "risks strongly outweigh benefits" and "4" being "benefits strongly outweigh risks," the mean score for the sample was 2.66.
Margin of Error ± 2.5%
Risks > Benefits 36%
Not Sure 11%
Benefits > Risks 53%
Figure 2. Risks vs. Benefits, No-Information Condition
An examination of opinions among subgroups of the population (Table 1) , however, revealed somewhat more ambivalence and division. The "white male effect" in risk perception refers to the tendency of white men to be less concerned with all manner of risk than women and minorities. 36 There is clearly a white male effect in assessment of nanotechnology risks. Men (mean = 2.81) and whites (mean = 2.67) were significantly more disposed to see benefits as outweighing risks than were women (mean = 2.50) and African-Americans (mean = 2.32), respectively. White males (mean = 2.85) were the most disposed to see benefits as outweighing risks.
Differences among political groups appeared minimal. There was no significant difference in the evaluations of Republicans (mean = 2.66) and Democ- Differences among culturally defined groups was also insubstantial.
There were no statistically significant differences among Hierarchs (mean = 2.64) and Egalitarians (mean = 2.67) or among Individualists (mean = 2.62) and Communitarians (mean = 2.70). There was a statistically significant difference among Egalitarian Individualists (mean = 2.56) and Egalitarian Communitarians (mean = 2.73), suggesting a weak disposition on the part of individualists to perceive nanotechnology positively, but the difference again seemed largely to defy meaningful interpretation.
-17-The most striking differences were based on subjects' levels of (reported) knowledge. "Low knowledge" subjects-those who indicated they had heard either "nothing at all" or "just a little"-were considerably more disposed to see risks as outweighing benefits (mean = 2.51) than were either "moderate knowledge" (mean = 3.18) or "high knowledge" (mean = 3.33) subjects, whose respective positive views of nanotechnology benefits did not differ significantly.
This particular finding is ambiguous. It could be interpreted to mean that exposure to information about nanotechnology tends to make persons more disposed to see its benefits as outweighing its risks. But another possibility is that some other influence that disposes individuals to see nanotechnology as beneficial also disposes them to learn more about it. As we will discuss presently, results from the information-condition permit additional assessment of this issue.
Why Americans Think What They Do About Nanotechnology: The Role of Affect
To attempt to explain variation in perceptions of the risks and benefits of nanotechnology, we conducted a multivariate regression analysis (Table 2) . 37 The dependent variable was Nanorisk, reverse coded so that it measured the degree to which subjects perceived risks as outweighing benefits. The independent variables included a range of individual characteristics that we believed might likely explain differences in nanotechnology risk perceptions, including affective responses to nanotechnology (Nanoaffc).
We entered the variables in steps to make more transparent the relative impact of affect and other influences. In step 1, we assessed the impact of all the independent variables other than affect. Consistent with the simple mean scores by group, this analysis revealed that by far the biggest impact on nanotechnology risk perceptions is how much subjects know (or report knowing) about it (Nanoknow): the more they know, the less risky they perceive nanotechnology to be relative to its benefits. The subjects' perceptions of other environmental risks (Envrisk) had the next largest effect: the more concerned subjects were with nuclear power and global warming, the more concerned they were with the risks of nanotechnology. Not surprisingly, 38 the more subjects trusted government to regulate risks effectively (Govtrust), the less concerned they were about nanotechnology risks.
The regression analysis slightly complicated the finding of a "white male effect" for nanotechnology risks. It confirmed that being female and being black rather than white disposed subjects to see nanotechnology as risky, even controlling for other influences. However, relative to whites, being a minority other than an African-American actually predicted less concern for nanotechnology risks.
Semi-Partial Coefficients
Step 1 Step 2 .29 n ≈ 1,240. DV=Nano risk > benefit. * p ≤ .10, ** p ≤ .05, ***p ≤ .01, 2-tail.
Table 2. Regression Analysis of Nanotechnology Risk Perceptions
Both a hierarchal cultural orientation and a conservative political ideology had small and borderline-significant effects. However, the direction of the effects-toward more concern with nanotechnology risks-was unanticipated.
38 See Slovic, supra note 4, at 316.
-19-In step 2, we added the affect variable (coded toward positive feelings) to the model. It was significant and had the predicted effect on nanotechnology risk perceptions: the more positive subjects' affect toward nanotechnology was, the less risky they perceived it to be relative to its benefits. Indeed, affect proved to be the largest predictor, with an effect size double that of prior knowledge. Adding affect to the model increased the model's explanatory power by approximately 60%, and subsumed the (odd) effects of both cultural orientation and political ideology. Overall, then, the results strongly confirm the first main hypothesis, namely, that perceptions toward nanotechnology risks would be affect driven.
Race and gender effects persisted, as did the effect of government trust, after the inclusion of affect. So did the effect of education: the more educated the subjects were, the less concerned they were about nanotechnology risks holding all other influences constant.
Explaining Affect
We performed additional regression analyses to attempt to determine the source of the variation in our subjects' affective appraisals of nanotechnology (Table 3) . 39 Environmental risk perception had the predicted effect on affect:
holding all other influences constant, the more concern our subjects had about global warming and nuclear power, the more negative their affect was toward nanotechnology. The first subhypothesis was thus confirmed.
39 Subjects who did not take a position on whether nanotechnology risks outweigh nanotechnology benefits or vice versa are omitted from the regression. Some of these subjects, however, did respond to the nanotechnology affect item. Including them in the regression does not produce any materially different results, with the exception that the coefficient for parent becomes borderline significant.
-20- The second subhypothesis was that cultural worldviews would influence affect toward nanotechnology. Both Hierarchy and Individualism did have a significant effect. However, the sign of Hierarchy was negative, indicating that the more hierarchical our subjects were the more negative their affect and the more egalitarian the more positive. This particular result was contrary to our hypothesis.
Certain other demographic characteristics also had an effect. Thus being female and black both predicted negative affect. So (unexpectedly) did conservative political ideology.
By far the largest influence on affect was prior knowledge. The more subjects reported having heard about nanotechnology before being surveyed, the more positive their affective appraisal of it.
Information Treatment: The Impact of Information
By comparing nanotechnology risk assessments across the informationtreatment and no-information treatment groups, we were able to assess the impact of information exposure on attitudes toward nanotechnology risk perceptions. The results showed that information has a profoundly ambiguous effect.
-21-
Main Effects: Information Doesn't Matter
The main effect of information exposure-that is, the overall effect of information exposure across the treatment groups-is essentially nil. The respective mean evaluations of nanotechnology risks of the informationtreatment group (2.65) and the no-information group (2.66) are statistically insignificant. Because the sample sizes of the two groups generated a likelihood of over 90% for detecting even a small effect size at an alpha of .10, 40 it can be fairly concluded that balanced information of the sort reflected in our experimental manipulation does not affect opinions toward nanotechnology in the general population.
Benefits > Risks 53%
Risks > Benefts 36%
Benefits > Risks 57%
Risks > Benefts 38%
Not Sure 5%
No Information Information
Figure 3. Views of Subjects Across Conditions
Consistent with this finding, the overall percentages of subjects in the information group who took the position either that benefits would outweigh risks (57%) or that risks would outweigh benefits (38%) were quite comparable to those in the no-information condition (53% and 36%, respectively). Not surprisingly, the percentage of subjects in the information condition who did not have a view on the relative preponderance of risks and benefits (5%) was less than half that in the no-information (11%), a difference that was significant at p ≤ .01.
40 See Jacob Cohen, Statistical Power Analysis for the Behavioral Sciences 33, tbl 2.3.3 (1988).
-22-
The absence of a main effect casts at least modest doubt on the proposition-suggested by the high correlation between prior knowledge and the view that benefits predominate over risks in the no-information condition-that exposure to information makes individuals less concerned about nanotechnology risks. As in the no-information condition, the vast majority of subjects in the information condition, 78%, reported having heard either "nothing at all" (52%)
or "just a little" (26%) before the study. Accordingly, if learning about nanotechnology does dispose persons to a more positive view, one might well have expected a sample so dominated by persons without substantial prior knowledge to shift toward a more positive view upon exposure to information.
Individual Differences: Biased Assimilation and Polarization
When one examines the impact of information on subgroups, however, a very different story emerges. Examining differences between relevant groups of interest (Table 4) , 41 it is clear that exposure to balanced information did have a very profound impact on attitudes toward nanotechnology. However, what that impact is-whether information inclined subjects to see risks predominating over benefits or vice versa-depended on the group to which they belonged. 3.14 Shared alphabetic notation indicates significant difference in differences between mean scores of groups across conditions: * p ≤ .10, ** p ≤ .05, ***p ≤ .01, 1-tail. 
Impact on Culturally Defined Groups
We hypothesized that information exposure would generate a "biased assimilation and polarization effect" along cultural lines. That is, we predicted that individuals would assimilate balanced information in a way biased by their cultural predispositions toward environmental risks generally. This hypothesis was strongly confirmed by the data. Thus, whereas hierarchs (2.64), egalitarians (2.67), individualists (2.62) and communitarians (2.70) all had comparable mean evaluations in the no-information condition, these types diverged relative to one another in expected directions-Hierarchs (2.72) and individualists (2.73) toward benefit, and egalitarians (2.58) and communitarians (2.54) toward risk-in the information condition (Figure 4 ).
-24- We saw a similar effect across subjects divided into the four cultural types formed by the overlap of the Hierarchy-Egalitarian and IndividualismCommunitarian worldview dimensions. Although not significantly different from each other in the no-information condition (Table 1) , Egalitarian Communitarians and Hierarchical Individualists assumed their characteristically risksensitive and risk-skeptical positions, respectively, in the information condition (Table 4 , Figure 5 ). Hierarchical Communitarians and Hierarchical Individualists also displayed a biased-assimilation/polarization effect, suggesting that a combination of hierarchical and individualistic views most powerfully disposed subjects to be receptive to the benefits of nanotechnology.
-25- 
Impact on Politically Defined Groups
We observed a similar biased-assimilation/polarization effect among subjects divided into ideological subgroups. Whereas liberals had proven (somewhat surprisingly) more disposed to see benefits than risks relative to conservatives in the no-information condition (Table 1 )-an effect that weakly persisted in a multivariate regression analysis before the addition of affect as an independent variable (Table 2 )-the two groups traded places in the information condition (Table 4 , Figure 6 ). This result confirmed our subhypothesis that biased assimilation and polarization would be observed along other relevant lines in addition to cultural ones.
-26- 
no information information Mean Evaluation
Benefits outweigh Risks
Risks outweigh Benefits
Figure 6. Impact of Information Across Condition by Ideology
Individuals who identified as Democrats and Republicans in the information condition also polarized relative to their counterparts in the no-information condition (Table 4 ), but the difference was not statistically significant (p = .11).
This finding, of course, is not tantamount to saying that our experiment found that information does not generate divisions among individuals based on party affiliation. On the contrary, there is an 89% likelihood that the effect observed in the data is a real one. Moreover, although the power of our sample makes it very unlikely that we would have failed to observe a statistically significant effect in our experiment were cable of producing one, we would by no means be surprised if a stronger manipulation-e.g., information framed in a more opinionated and argumentative form-generated a statistically significant finding of polarization among Democrats and Republicans.
-27-
Impact on Race and Gender Groups
We also found biased assimilation and polarization along race and gender lines. Whites and African-Americans in the no-information condition held significantly different perceptions of the relative predominance of nanotechnology risks and benefits (Table 1) . That division grew in intensity (Table 4 , Figure   7 ) in the information condition. This result also confirmed our subhypothesis that there would be a biased-assimilation/polarization effect along lines in addition to culture. Men and women also displayed a biased-assimilation/polarization effect (Table 4 ), but as in the case of Democrats and Republicans, the difference was significant at only p = .11. We again note that this finding should not be interpreted to mean that we found that men and women do not polarize, much less that they reacted similarly, to information about nanotechnology's risks and benefits.
Among whites, however, it seems fair to conclude that there is not a biased-assimilation/polarization effect across genders. As in the information--28-condition, white males (mean = 2.93) and white females (mean = 2.60) held significantly different views (p = .01) of the risks and benefits of nanotechnology in the information condition (Table 4) . However, the difference between the two, rather than increasing across the conditions, actually grew smaller (Table   4) , although by an amount that itself did not even approach statistical significance (p = .34). We were surprised by this result, which defied one of our subhypotheses about the effect of information.
Impact on Groups Defined by Prior Knowledge of Nanotechnology
It is also fair to say that information exposure does not close the gap between persons with little prior knowledge and those with more. Differences among persons with low knowledge, on the one hand, and those with moderate and high knowledge, on the other, remained significant in the information condition (Table 4 , Figure 8 ). More interestingly, the difference in the mean evaluations of low-knowledge and moderate-and high-knowledge groups also did not even approach statistical significance. 42 The only reason the difference between these groups narrowed, moreover, was that subjects with moderate or high knowledge in the information condition were more concerned about risks than were their counterparts in the no-information condition, although the difference was not significant.
As noted, the strong correlation in the no-information condition between prior knowledge and a positive attitude toward nanotechnology risks and benefits was subject to two interpretations: that knowledge disposes persons to a favorable view; or that persons disposed to a favorable view by some other influence are disposed to learn more (or at least report knowing more) about nanotechnology. The observed failure of information exposure to narrow the gap between low-knowledge subjects, on the one hand, and moderate-and high-knowledge subjects, on the other, in the information condition strongly supports the latter view. 42 Comparing those who reported knowing "just a little" or "nothing" with those who reported knowing "a little" or "nothing," on the one hand, with those who knew "some" or "a lot," on the other, the value of p, 1-tailed, was .32.
-29- We began with some questions about the formation and evolution of nanotechnology risk perceptions. Based on our study results, we now venture some answers.
What Explains Existing Public Reactions to Nanotechnology Risks?
Individuals, even ones who admittedly know little about nanotechnology, have views about the risks and benefits of this emerging science. How do they form them?
The answer, our study demonstrates, is affectively. As they do for myriad other putatively dangerous activities, individuals form an instantaneous reaction to nanotechnology that then guides their appraisal of its risks and benefits. Indeed, we found that this emotional response to nanotechnology better explains differences in individuals' opinions than does any other factor, includ-- well determine their affective response toward nanotechnology, at least before they have had a chance to learn much about it.
How Is the Public Likely to React to Additional Information About Nanotechnology Risks?
One might suppose that as members of the public learn more about nanotechnology their assessments of its risk and benefits should converge.
Our results suggest that exactly the opposite is likely to happen.
Specifically, we found that how people react to information depends largely on their values. Individuals who hold values that predispose them to credit claims of environmental risk generally tend to become alarmed, whereas those who hold values that predispose them to dismiss claims of environmental risk generally tend to be become reassured, as they are exposed to balanced information about nanotechnology's risks and benefits. Thus, individuals who are relatively hierarchical and individualistic, on the one hand, and those who are relatively egalitarian and communitarian, on the other, are likely to process information in a biased way that polarizes them. By the same token, people who describe themselves as liberals are likely to diverge from people who describe themselves as conservatives.
-31-This finding is of general importance, we believe, in the study of public risk perceptions. Scholarship in this field is dominated by two competing theories. 43 The "rational weigher" theory holds that people, in aggregate and over time, generally process information about risk in a manner that promotes their expected utility. 44 The "irrational weigher" theory, in contrast, holds that individuals lack the capacity to process information about risk in this way because of cognitive biases and other forms of bounded rationality. 45 Neither of these theories can explain our findings. The rational-weigher theory assumes that people value protection from risk at different levels, but nothing in it suggests that people with different cultural values will draw different inferences from information about whether a technology is risky. And unless we make the implausible assumption that persons of different cultural outlooks differ in the extent of their ability to surmount limits on human cognition, there is likewise nothing in the irrational-weigher theory that would predict that persons of differing cultural outlooks will construe information about risks and benefits differently.
This phenomenon is more readily explained by a third model, which we have called the "cultural evaluator" theory of risk perception. 46 This theory says that individuals don't simply weigh risks, whether rationally or irrationally, but rather evaluate what one position or another on those risks will signify about how society should be organized. What individuals learn, then, when they are exposed to information is not so much how a putatively dangerous activity will advance their utility understood in narrow instrumental terms, but rather what position with respect to that activity will best express their cultural identities. 47 In connection with nanotechnology, our findings suggest that even minimal exposure to information (information that on its face has nothing to do -32-with culture!) is sufficient to enable people of shared cultural orientations to figure out what that position is.
Nevertheless, our findings do reveal at least one interesting puzzle.
There is clearly a positive correlation in general between how much people know-or at least report knowing-and the view that nanotechnology's benefits outweigh its risks. At first glance, this appears to imply that people become more favorably disposed to nanotechnology the more they know about it. But this interpretation is almost certainly incorrect, or at least unduly simplistic.
As our own results demonstrate, people with different values react in divergent ways-some negatively, some positively-to the same information. In addition, considering only how much people knew prior to the study, exposing illinformed people to information did nothing to narrow the gap between their relatively negative view of nanotechnology and the relatively positive view of persons who describe themselves as well-informed.
Under these circumstances, the most convincing conclusion is that the relationship between prior knowledge and a positive view of nanotechnology is spurious. Some other influence is moving individuals who are otherwise positively disposed to nanotechnology to learn more about it. The mystery, of
course, is what that influence is.
Discovering how predispositions toward putatively dangerous activities motivate people's own efforts to learn about that activity would be a major advance in the science of public risk perception. Precisely because it is novel, nanotechnology furnishes an excellent focus for research on this question.
As Goes Berkeley, So Goes the Nation? Not Necessarily
Reacting quickly and on the basis of very little information, government officials in Berkeley decided that regulation of nanotechnology was appropriate to safeguard the public. Should we expect democratically accountable officials elsewhere to follow suit? The answer is, it depends.
It depends, for one thing, on the cultural and political makeup of those communities. We suspect that Berkeley reacted the way it did because a disproportionately large portion of its population subscribes to egalitarian and communitarian worldviews. Indeed, it was probably his experience at the Uni--33-versity of California, Berkeley, that moved political scientist Aaron Wildavsky, one of the founders of the cultural theory of risk, to draw a connection between an egalitarian, collectivist orientation and sensitivity to environmental risk. 48 The American population as a whole, however, is culturally diverse. In other localities, ones that are more inclined toward hierarchy and individualism, the impulse to regulate nanotechnology will surely be much less intense.
What does this mean, though, about regulation of nanotechnology at the national level, where most significant environmental law is formed? A distinct possibility is that nanotechnology, as it assumes a bigger profile (!) in the public imagination, will become a subject of increasing division. After all, we were able to generate cultural and ideological polarization among our subjects using balanced information. Because individuals in the real world are much more likely to select information in a biased fashion that matches their cultural and political dispositions, 49 one might anticipate even more extreme polarization outside the lab. Nanotechnology, on this view, could go the route of nuclear power and other controversial technologies, becoming a focal point of culturally infused political conflict.
But that admittedly bleak outcome isn't a certainty, either, in our view.
The cultural cognition of risk suggests that individuals are likely to respond to risks in a way that expresses their values. But nothing in the theory implies that those responses are somehow fixed in some way that defies the power of society itself to manage. -34-however, reinforce the major conclusion of our study: that mere dissemination of scientifically sound information is not by itself sufficient to overcome the divisive tendencies of cultural cognition. Those in a position to educate the public-from government officials to scientists to members of industry-must also intelligently frame that information in ways that make it possible for persons of diverse cultural orientations to reconcile it with their values.
It's not clear whether the nation will go the way of Berkeley-or for that matter, even where Berkeley itself will go-on nanotechnology. What is clear, however, is society's desperate need for a new science of "democratic risk deliberation" that makes it possible to identify regulatory policies that simultaneously promote the welfare and affirm the values of a culturally diverse citizenry. Bull. 1151 Bull. (2000 (finding that self-affirmation promotes willingness to consider information that challenges beliefs held by one's ideological reference group).
